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ABSTRACT
Background: This study aimed to document the authors’
experience with laparoscopic inguinal hernia repair in
children.
Methods: Ninety-three hernia repairs were performed in
64 children. The neck was closed with a purse string
suture by using 4-0 absorbable suture.
Results: Ninety-three indirect inguinal hernial sacs were
closed in 64 children. Nine percent of children had an
ectopic testis. The mean operating time for laparoscopic
ring closure was 25 minutes (range, unilateral 21 to 35;
bilateral, 28 to 50). The contralateral processus vaginalis
was patent in 20% of children. In 24% of children, the final
procedure was modified based on the findings of a dilated
internal ring. A laparoscopic ilio-pubic tract repair was
done in these cases. Laparoscopic mobilization, orchio-
pexy followed by ilio-pubic tract repair was done in 9% of
children. Scrotal swelling occurred in one child. Hydroco-
ele occurred in one patient. Recurrence rate was 3.1%.
Conclusion: Laparoscopic inguinal hernia repair in chil-
dren can be offered, as it is safe, reproducible, and tech-
nically easy for experienced laparoscopic surgeons. Ilio-
pubic tract repair may be added in cases with dilated
internal ring. Recurrence following laparoscopic ring clo-
sure can be managed with laparoscopic ilio-pubic tract
repair. The long-term follow-up of laparoscopic ilio-pubic
tract repair is awaited.
Key Words: Inguinal hernia, Children, Laparoscopic re-
pair.
INTRODUCTION
Pediatric inguinal hernias are due to the persistent pro-
cessus vaginalis. Conventional inguinal hernia repair in
children involves ligation of the hernial sac at the internal
inguinal ring. Laparoscopic surgery has been applied in
children, and the repair is based on the same principle.1
Laparoscopic repair has also been applied to direct2 and
recurrent3 inguinal hernias. This study aimed to document
the authors’ experience with laparoscopic inguinal hernia
repair in children.
METHODS
Patients were admitted in the evening 1 day before sur-
gery and discharged within 24 hours following surgery.
Sixty-four children (93 inguinal hernias) underwent lapa-
roscopic inguinal hernia repair. The patients were placed
in a supine position. An infraumbilical incision was made.
The abdomen was inflated with a Veress needle, estab-
lishing and maintaining CO2 pneumoperitoneum. The in-
traabdominal pressure was set at 10mm of mercury. A
3-mm scope was then placed at the umbilicus. Findings
were noted. Two lateral ports of 3-mm were made
through the right and left pararectal region to maintain a
triangular orientation.
In cases with small defects, laparoscopic ring closure
(LRC) was done with 4–0 absorbable purse-string suture
(Figures 1, 2, and 3). Sutures were taken directly
through the anterior abdominal wall. The spermatic ves-
sels and vas deferens were well visualized and protected
during the suture. In early cases and when difficulty was
noted, saline was injected to separate the peritoneum
from cord structures. The procedure was modified in 24%
of children with a dilated internal ring (Figure 4). Ligature
of the hernial sac at the internal ring is inadequate in such
cases. Here, a laparoscopic iliopubic tract repair (LIPTR)
was done. Initial steps of port placement remain the same.
The peritoneum was incised circumferentially at the neck
of the sac. The sac was identified and dissected from the
cord structures and then divided (Figure 5). In patients
with a large hernial sac, the sac was divided longitudinally
on the lateral aspect of the cord structures. The opening in
the sac was closed with an absorbable endoloop. The
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SCIENTIFIC PAPERdissection was kept to a minimum to avoid injury to the
cord structures. The landmarks identified included the
iliopubic tract (IPT), arching of fascia transversalis, cord
Figure 1. Laparoscopic ring closure: suture starting on the me-
dial aspect of the internal ring.
Figure 2. Laparoscopic ring closure: continuation of the purse
string on the inferior aspect of the internal ring.
Figure 3. Laparoscopic ring closure: completion of the purse
string suture and occlusion of the internal ring.
Figure 4. Dilated internal ring.
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IPT was identified as a shiny white band running under
the cord structures at the inferior border of the internal
ring. The tranversus arch was identified as the arching of
the transversalis fascia immediately above and lateral to
the internal ring.4 The IPT was approximated to the trans-
versus arch by using nonabsorbable 2–0 interrupted su-
ture to narrow the internal ring (Figure 7). Too tight
approximation was avoided. Usually 1 or 2 sutures was
sufficient (Figure 8). Also, during the repair, cord struc-
tures were not handled. The peritoneum was closed with
Figure 5. Laparoscopic iliopubic tract repair: division of the
dissected sac. Figure 7. Laparoscopic iliopubic tract repair: approximation of
the transversalis fascial arch and iliopubic tract.
Figure 8. Laparoscopic iliopubic tract repair: completion of the
iliopubic tract repair.
Figure 6. Laparoscopic iliopubic tract repair: completion of the
dissection and landmarks identified: (A) dilated internal ring, (B)
iliopubic tract, (C) cord structures, (D) transversalis fascial arch.
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was used to seal the trocar entry. Liquids were started after
4 hours and solids after 8 hours. Patients were routinely
discharged on the first postoperative day. All patients
were evaluated after 5 days, 4 weeks, 6 months, 1 year,
and then annually, when possible.
RESULTS
Ninety-three indirect inguinal hernial sacs were closed (28
right, 7 left, 58 bilateral) in 64 children (56 boys and 8
girls), ranging in age from 3 years to 13 years (median, 5.1
years). Hernias were noted in all. No direct or femoral
hernias were present. Zero percent of children had an
ectopic testis. The mean operating time for LRC was 25
minutes (range, unilateral 21 to 35; bilateral 28 to 50). With
experience, this time has gradually decreased. No intra-
operative complications occurred. The contralateral pro-
cessus vaginalis was patent in 20% of children. In 24% of
children, the final procedure was modified based on the
findings of a dilated internal ring. LIPTR was performed in
these patients. LRC was performed in 71 hernias, whereas
LIPTR was performed in 22 hernias. Of the 35 unilateral
hernias, 29 underwent LRC and 6 underwent LIPTR. Of the
29 bilateral hernias, 20 underwent LRC, 7 underwent
LIPTR, and 2 underwent LRC on one side and LIPTR on
the other side. Laparoscopic mobilization, orchiopexy fol-
lowed by LIPTR was performed in 9% of children. The
testis was reposited in the scrotum in all cases. The me-
dian follow-up was 30 months (range, 2 to 84). No wound
complications occurred. Scrotal swelling occurred in 1
child. Hydrocoele occurred in 1 patient. No testicular
atrophy was noted. No conversion to open was required
in any case. Recurrence was noted in 2 children (3.1%).
The first recurrence was in a 3-year-old female child after
8 months, following a right LRC. The second one was in a
4-year-old boy after 5 months, following a left LRC. See
Table 1 for demographic and technical details.
DISCUSSION
Laparoscopic herniorrhaphy in children is gaining increas-
ing acceptance in pediatric surgery.5 The essential step in
the conventional method for inguinal hernia repair in
children is simple ligation of the hernial sac without nar-
rowing the open ring. From our point of view, one needs
to identify 2 things. First and the most obvious is the
confirmation of the hernia and looking for the contralat-
eral side. The second aspect is the size of the internal ring.
First championed by Ger,6,7 ring closure is essentially a
high ligation of the indirect hernia sac, which is the pre-
ferred technique in pediatric patients. Many surgeons
have reported similar laparoscopic repairs.8,9 This tech-
nique re-establishes the usual anatomic relations of the
medial aspect of the internal ring and cord structures,
giving them a flush union with the transversus abdominis
muscle and eliminating the lead point that allows the
intestine to enter the inguinal canal.10 Ligature of the
hernial sac at the internal ring alone is inadequate in
patients with dilated internal ring (24% of children), as it
does not take care of the component of the dilated ring.
Reports exist in the literature of methods to tighten this
dilated ring. In hernias exceeding 4 mm to 5 mm in
diameter, the external hemicircumference of the neck was
opened to bring the conjoined tendon closer to the crural
arch with a nonresorbable suture without the use of a
prosthesis.9 IPT repair has been described as Ringplasty,
wherein the deep structures of the lateral iliopubic tract
were approximated to the proximal arching musculoten-
dinous fibers of the transversus abdominis muscle11,12
Gazayerli13 described a laparoscopic preperitoneal IPT
repair by approximating the transversus abdominis to the
IPT, similar to the anterior preperitoneal approach de-
scribed by Nyhus and associates.14 We perform only the
IPT repair without placing a mesh. Hence, LIPTR could be
termed “Ringrrhaphy.”
We first started with LIPTR in 1994. We believe that in
children with a dilated internal ring, a routine LRC would
be inadequate. This is also observed in our 2 recurrences
with one of them occurring within 5 months of LRC. The
Figure 9. Laparoscopic iliopubic tract repair: after peritoneal
flap closure.
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laparoscopic herniorrhaphy than with the conventional
technique. Our recurrence rate was 3.1%. Following
LIPTR, there have been no recurrences. In children with
recurrences after LRC, the surgeon has an undisturbed
anatomy for the groin incision; the risk of an injury to the
vas deferens, subsequent testicular atrophy, and the risk
of superior displacement of the testicle seem less likely.15
The problems we faced during LIPTR were trivial and
related to the little scar tissue at the internal ring.
Our technique requires 3-mm instruments. All our hernias
were indirect, and 6 children had an ectopic testis. The
incidence of patent processus vaginalis was 20%. Scrotal
swelling appeared in 1 patient. Hydrocoele was seen in 1
patient. This could be explained by some peritoneal fluid
passing in between the knots placed during ring closure.
This patient was treated by relaparoscopy and closure of
the gap. Testicular atrophy was not seen in any patient.
No conversions were necessary.
Our series shows that both techniques are safe, reproduc-
ible, and technically easy for experienced laparoscopic
surgeons. The long-term follow-up of LIPTR would help
assess any technical modifications.
CONCLUSION
Laparoscopic inguinal hernia repair in children can be
offered, as it is safe, reproducible, and technically easy for
experienced laparoscopic surgeons. LIPTR may be added
in patients with a dilated internal ring. Recurrence follow-
ing LRC can be managed with LIPTR. The long-term fol-
low-up of LIPTR is awaited.
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Demographic and Technical Details
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Operating time (min),
unilateral/bilateral
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Recurrence 8 (3.5%) 12 (3.5%) 3 (2.9%) 2 (3.1%)
Hydrocoele 9 (4%) 4 (1.2%) - 1 (1.6%)
Testicular atrophy 1 (0.5%) - - -
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